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LAWRENCE AIRPLANE 

COMBINED LAND and WATER- -INHERENTLY STABLE 



Announcement 

\ S the result of an exhaustive and thorough course of experimental 
work, this machine, during 1915 and 1916, demonstrated in 
more than 1 50 Hights under varied weather conditions, that it possesses 
a wide speed range, an exceptionedly high gliding angle, extreme sim- 
plicity of control, and inherent stability, — all of these flights having 
been made without ailerons, wing warp or other means of manual 
lateral control. Two new machines. Model A-1 (speed type) and 
Model B-1 (load-carrying type) are now under construction and will, 
at an early date, be ready for demonstration. 

Details of performances and constructional features will be pub- 
lished soon. 

LAWRENCE-LEWIS AEROPLANE COMPANY 

INCORPORATED 


Peoples Gas Building 


CHICAGO 
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Super-Sturdy Construction 

STANDARD AIRPLANES are a real object lesson 
of sturdy construction. 

This is the reason for the remarkable stability 
which marks the operation of all 

STANDARD 

AIRPLANES 

Notice, for instance, the powerful construction of 
the landing gear. Rough landings which might 
cause serious damage to other machines have abso- 
lutely no effect on the STANDARD. 

This is only one'cxample of a construction which 
throughout may be truthfully characterized as 
super-sturdy. 
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IHIALIL-SCOTT 



The Hall-Scott, Type A-7a, 100 H.P., Four Cylinder, Airplane 
Engine, is offered as the most ideal equipment the market 
affords, for Army and Navy TRAINING and LIGHT SCOUT- 
ING Machines. 

The design of this engine provides for sturdy construction, coupled with light weight. With 
proper use, 100 hours of actual flying service may be obtained without overhauling. 
Governments that have knowledge of excessive upkeep costs of lighter type, short duration 
engines, of complicated design and delicate mechanism, will be interested in this equipment. 
Total MMieight, complete and ready for terviee, but without lubricating oil, 400 lbs. 
Weight per H.P. (Based on actual H.P. development, at 1,300 R.P.M. - 3.50 *' 

Consumption gasoline in lbs. per H.P. hour, ...... .557 

“ lubricating oil «<<«<* , 0^5 

The Perfect Air Starter, used In connection with this engine, will afford ideal starting 
service. Added weight of the starting equipment, complete, 56 lbs. 

Hall-Scott Motor Car Co., Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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B. F. STURTE VAI^r COMPANY 
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The Airplane Factory 
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AEROPLANE COMPANY 

Jamaica Plain, Boston, Mass. 
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NON-RIGID DIRIGIBLE AS SUPPLIED U. S. NAVY 

The Connecticut Aircraft Company 

New Haven, Conn. U. S A. 

CONTRACTORS TO THE UNITED STATES ARMY AND NAVY 

Manufacturers of 

nivImklAc Non-Rigid, Semi-Rigid 
l-'iriglDICS and Rigid (Zeppelin) Types 

Military and Naval Observation Balloons 
Scout and Fuselage Type Dirigibles 
Spherical Balloons and Gas Containers 


Factory and 
Executive Office 
NEW HAVEN, CONN. 


Specifications and Quotations 
On Request 
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and SALES CO. 


HIGHEST GRADE AIRCRAFT 


NEW YORK OFFICE 

ROOM 1511, TIMES BUILDING 
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Sperry Incidence Indicator 


Increases 

Safety 



Prevents 

Stalling: 


ENABLES AVIATORS TO FLY AT THE 
BEST CLIMBING AND GLIDING ANGLES 


THE SPERRY GYROSCOPE COMPANY 

MANHATTAN BRIDGE PLAZA BROOKLYN, N. Y. 


Roe Boisey d’An^las-lO 
Cite du Retiro, Paris 


Telephone: 9700 Main 


15 Victoria Street 
London, S. W. 
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AVIATION TRAINING 


Newport News, Vu,. ami Mi 


T he CURTISS School of Aviation will give training this 
winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made* 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 

FOR FURTHER INPORMATJON WRFra 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET. BUFFALO. N.Y. 

VVf give Militar>' Aviation Trainiiiij 
at either of our Established Schools — 
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E relations with Germany : 
this eouiitrj- lias been o 
i« not prei>aivtl to faci^ u wav in tlio aii-. It ia not 
fair that liyaterical appc-als for more aviatoit! be al- 
lowed (o <-oiifiia<- the- situHtioii and to diwvt the atten- 
tk>o of the public from tlu- rea] aeronautical neeil of 
the United States which is for more types of plane.s, 
mpeeially for more tidhtiiiB planes, semita. pursuit ina- 
chinea, lotig-rauRe leeiuiiiaisani-e niaohines. armorc'd air- 
planes and bnmbei-K. 

Ameriean training machines are the equals of an.\ 
iu the world. The faet that we arc building good train- 
ing machines gives promise for the future: but the 
tfime diplomatic situation makes the faet tlinl wo shall 
probahly have some good maehines for niilitaiy and 
naval work a year from no«' acem of very little im- 
portanee. .Ameriean airplane workmanship ean attain 
the highest standanls, but tile training maeliine type is 

Today neither the United Stales Arm.\’ or Navy ean 
obtain immediately airplanes fit to cope with the mili- 
tary maehines that arc in daily use abi-oad. It is im- 
perative that we should hasten the development of mili- 
tary airplanes for army and naval use. but there ia 
very little prospect that we shall have siieli inaoliines 
ly considerable quantities for some time to emne, 

1 one is to blame for this aituation exeept the legis- 
lators in tioiigreaa. who. up to last August refused re- 
pi‘at«dly to appropriate tli<' substantial sums of money 
without which it was impossible to expect thnt the air- 
'Isne industry in this eoumry would flourish. 

The fact that large aiiproiiriations for both the Army 
xiid Navy were mmU- last August, so that the two 
Iranehes of tlie service had altogetlier in the neiglibor- 
liood of i(il7.(K)0,000 at their disposal for the current 
fiscal year, has not helped matters to any great extent 
insofar as the immediate deliveries of battleplanes are 
I concerned. 

The development of an aeronautical engine is a matter 
a year at least. That we have a number of satis- 
taetory engines of l.'iO liorwiimver and loss is an immensi' 
in advanw of the situation that existed a year ago. 

almost as much to the hope on the part of 
that they would be able to sell abroail 
to the stimulation of the appropriations of last 
The results of the encouragement which that 
to the industry will not become 
six months more at least, and it 


'vuuld be unreasonable to expect engines of greater horse- 
powers to reach a production basis until then. 

Now that we have the engines we iiave only just 
begun to solve the problems of military aviation. No 
designer ean begin to draw up plans for an airplane 
until lie has determined upon the engine which is to 
go into it. It is now necessary to begin to build planes 
around the engines that Iiave only just been perfected. 
Tliis is a work that will require at least another year 
of intensive development and experimental flying before 
the solution is approached. 

-\ny visitor to the recent Aeronautical Exposition who 
did not gain an appreciation of the fact that the design 
of an airplane is a delicate engineering problem re- 
quiring months of careful tliought and experimentation 
failed to grasp the chief lesson of that exposition. 

The United States Army has suggested that the so- 
ealled two place i-ceonnaisance tractor is a false de- 
velopment. It may be valuable against an enemy who 
has no airplanes, but against an enemy who is prepared 
it lias practically no military or naval value. Yet tliat 
was almost the only type of maeliine ivliieli the eon- 
.strnetors found available for exhibition. 

The United States Navy has announeed that it needs 
machines of great weight-carrying ability and large 
fuel-carrying capacity. No sucli miieliines were shown. 
The pressing need of today is not only for more tlior- 
nughly trained aviators, it is for more machines and 
more types of machines. Whenever the constructors arc 
III a position to deliver military types of airplanes in 
quantities, the country will have the aviators to fly them. 

The personnel and material problems both need to 
he solved. The personnel problem is comparatively easy 
of solution because so long as the attraction of flying as 
an adventure remains, there will be no lack of young men 
who are Avilling to learn to fly at the Government's ex- 
pense. But then- is no iise in training civilians to fly 
unless some possibility e-xists of fitting the aviators out 
with flgliting maohine.s when war comes. 


Tlie Cover Photogrnpl, 

The cover of this issue shows the first airplane to 
Hy. the original Wright machine of 1903, restor^ to the 
condition in whic-li the Wright Brothers used it. Orville 
Wright and Glen L. Martin are in front of the plane 
and between tliem is the Michelin trophy, won by the 
late Wilbur Wright in France in 1908 for a flight of 
77 miles in 2 hours and 20 minutes. 
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Notes on Speed Indicators for Airplanes 

The Venturi Tube 

By Winslow H. Herschel 

of ihf Htirrau of Srnmtardit 


15, 1917 


( Ventun tul>e. would probably be at Iruat Hve times as liigb 
a irith a Pitot tulw. Since the air inside the Venturi tube is 
retarded by friction against the Wails, its velocitv, at the up- 
stream end. would be less than the veloi'ity of the air outside 




Uourdon* used a \'culuri tube us uii anetaoiueler in mines, 
and it has been uaed more recently as a sjicGd iudiculor on 
airplanes. A Venturi tube consists ot a converging cone, 
forming a mouthpiece of approximately the shape ot a vena 
contracta, follow^ by a diverging cone, usually witli a short 
cylindrie^ throat beta'eeii the two. The (livening cone must 
have a small angle, about 5 degrees, so as to reduce tbe tri<*- 
tional losa to a minimum. Tbe lUffercuce betwei>u the pressure 
at the upstream end ut tbe eimverging isme, nnd iit the ibrost, 
is a measure of the velocity. 



When the Venturi IuIh- is inserted us n section of a pipe 
line, and is used to measure difa*hargi‘, this jtressure difterenee. 
expressed in height of water column, and known ns the " lieml 
on Venturi.” indicates the velocity through the throat.* For 
the present purpose it seems preferable to find the velocity .H 
llie npstream end. which is more neurly equal to the desin-d 
velocity of flight. 

Let p„ f„ and r, be the pressure, density nnd veloeity, ri- 
speetively. at the u|>sfream end where the section is a] and 
let p, 9 , and e, rcpt'eseiit the same ((iiantities at tiie throiil, 
where the section is -*1,. Assuming adiabatic expansion, tie* 
well-known formnlu of de Saint-Vctiant will apple; 

wluTc V is the ratio of si>ecitlc heats. Cs/c,, which may Iw taken 
as 1.4 for air. This formula may also be apr>lied lo Pitot 


lubea, in place of c<iuation V — K , but Ibe in<-rease in 
uceuraev is nut sullieient to compensaP* for tfie greater coni- 
Sinoe .1 1 vi »l - A, r. p. 


S-(£)' 

■(r;)(g); 

ilurc of 70 degre. _ , 

y, with the help of Equation 2, be rciluccd to 


I -(p. - »* 

Vi = 2522^' 

where th e coafli cient , 3522. is equal to 

\'7siHT = V7p03Jl(480-|-70| in KnglUbut 



111 luiuig metric measures, equaCiou 3 is uochuugi>d. c«m- 
thiil the eoeflleient ha.s a laliie of <(iS.7 to give veioi-itiaij 
meters per sectmd. 
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With II lemperul iin* of 32 ilegrccs Fuhreiibeit {11 degrees Cf 
the 1'Oi‘ITleient would be 243tt. in Kiiglish unitu. and w imid hia 
u Millie of 2."iil3 III ItM) degm-s Fabrenlieit (37.8 degree-). H, 
■wror due to teiuperuture eiinnge- would Iherelore lioi rrrtri 
■I per cent so long as the lcm|ieru1iire riinained bi'lween lb* 

Tbe error ilue to ebnnge of hiiroinctcr euiiriot is* e.xprewti 
by a cbaiigc in eoellicicut , since Ki|iuitii>ii 3 euiKuiiis a pmssi 
rutin, while u pressure dilleri'iiee is mol from tbe oiniioniriii 
Tbe relation bi'tween these iiuuiilitii's is giviui by the c|i2alui 

h = (^y l) l3.oim H iV 

where li is the pressiin- diirerem e in iiiehes of water, and Bu 
the height of the Imroiiieter in inidtes of mercury'. 

If the ratio of iliroiit diuiueter to eiitninis* diuinctcr. tic 
“ throat ratio,” is * which is approximately the value used it 
Koiirdon's upimnitus, (.1, .1 r' of Kqunlimi 3 Iiiik the vnlueal 
16. With this vulue. and with llu> help of F.quations 3 andl 
Table 1 Inis binm enleiilatiH] show ing bends on I'enluri, li, aii 
eorresfHinding t'eliieilies in miles per hour, r. for chlferent He 
vatioiis. A droji in tcmjieraliire of ] i1e)m‘e Fahrenheit ptr 
31111 feet rise has lu-en assiiined. hut it will be noted llial tb 
effect of this ebnnge of teni]iernlitre on the comtmfed cnIncAf 
V is small in cmnpiirLsou with the elTect of (he <•111111^*1 a 
bnniiueter u[ion the value of h. 

Fig. 2 shows more elearly Iliiiii docs Table 1 Hie total raw 
due to using a fixisi si*al<' to give velocity from readiugs of tb 
bead on Venturi. This error, which is foiinil to deerense frm 
about 7 to 4 fier cent as the speed iiiereases, does uot take iolu 
aci'ount possible clianges in teiiiperAtnre at the earth's surfice. 
wliieh might increase or disTesse the emr. 

It would appear from a couiimrisoD of Fig. 2 and Table 1 
in the article on the Pitot Tube in Aa'iatiok axp AKaOXit' 
TiCAn Kxnlx'ELaisu, .January IS, lf)17, page 385. that tbo* 
would be little choice, betw'eeii a Pitot tube and a Ventori tuba 
as regards the error doe to changes in air density. There A 
however, considerable uni ertainly as to the extent to whicb tb 
Venturi tube conforms lo the theoretical formula. Kquatleal 
Table 2, printed berewitli. shows comiiarslive beiglils of wila 
eolumu oecording to Hounlon's exjieriniental results. ci|uslira 

r = A' - and Kijualioii 3, with tbe throat ratio equal to 

While Bourdon’s tests do not agree very well with theMJi 
and do uot cover veloeities Hint are of importance in conn» 
Hon with air]ilani*s, they liiiUeale that the water coluiiia, rid 



the tube, whieli is to lie measured. This may account, in part, 
for the disagreemeut between columns 2 and 3 of Table 2. 
There is also doubt as to tbe aeeiimey with whicb Bourdon’s 
tests were made. 

The maximum throat velocity, r. will lie reaelic«i. ns with u 
Dossle.* when 




Telocity would have lieeii only 50 miles (80 kilometers I 1 
hour, though heads corivsponding to a given vclocitv would 
have been much incrcnsi-il. Thus by n change of tiinmt ratio, 
soitable heads may be obtained for almost any desired range 
of veloeities. A tliraat ratio or woulil lie about right for 
airplane use at speeds below 100 inilcs (161 kilometers') per 



R'Urdcm w'anteil an ancmouicter for very low veliM'ities. 
and iu order to magnify tbe bend on Wnturi be uaed two or 
mreo coiicenlrio Venturi tulres. the ilischarge end of one tube 
b^E placed nt the throat of tbe next larger lube of the series, 
fable 3 gives tbe proportions of his double tube. 







The length of the speed indicator of tbe Venturi type, made 
by Aem, Paris, is 6.3 inches (160 millimeters), or very nearlv 
Hie length of tbe downstream coue of Bmirdon’s inner tube. 
Dorand ) gives a sketch of a Venturi tube, but without dimen- 
sioos. The proportions recommended by Toussaint and 
lAipcreJ), as a result of their experiments, are similar to those 
of Bourdon’s outer tube. 

Toussaint and Lepere made the largest number of testa on 
X enturi tubes, lyjw I, baviiig a downstream cone angle of 4 
degrees 50 minutes and a throat diameter of 10 millimeters 
10.39 inch). There was a gap of variable length between the 
two cones, which nas surrounded bv a chamber to which the 
jiicwimeter lulic was nftached, so that there was in effect a 
vuriahlc tbniat length, .i. Their results may be summarized 







The result of .series a is in accordance with theory, as with I 
constant, the largest angle would give the smallest throat ratio. 
1 lie effect of Hie change in throat length, series 6, applies only 
tliroat with a gap, aod the results might have been quite 
different if there had been a real throat piece, as used by 
Kowse. with sniiill holes conueeting with the piezometer cham- 
ber. Series c is inconclusive. The marked effect of the length 
of doiviistream cone, series </. which is not taken into account 
111 Hie theoretical formula, shows tlmt agreement between ex- 
lierimoiit and theory is not to be expect^, but the posaibility 
lemaiiis Hial 11 still longer eone might have increased the bead 
(iroiinced by a given wind veloeity, and thus brought the re- 
sults nearer to the theoretical. 

In experiinenfs with other Venturi tube, type B gave infe- 
rior results, attributed lo their .smaller size. ' Tube No. 5 bad 
a dowiisivenin cone of 0 di-jrrees 55 minutes, and other nronor- 
tions ns follows; 




The results nhtaini'd were very nearly the same as with the 
licst lube of type I. The autbore attribnte its good showing 
to the large downstream cone angle, as compared with type f, 
but it may be noted that there was no gap between the cones, 
and this difference iu the nietbod of obtaining the head may 
have Imd a favorable influence. 

The maximum wind veloeity given in any diagram is about 
23 meters per second (52 miles ]>er hour), which is only 
slightly above the theoretical limit for a tube with a throat 
ratio of </S, the lowest ratio used with tubes of type B. In 
the of the two most eflieieut tubes tested, type I and No. S, 
that is, tliose which gave Hie greatest head for a given wind 
veloeity. the throat ratio was about Since for this throat 
ratio the theoretical limit of velocity would over 100 miles 
per hour, it is evident tliat the veloeities used in the tests were 
not high enough to furnish a check upon the theory. Neither 
do the tests give any information upon tbe variation of head 
with tcmpemtiire and with barometer, since all results have 
hceu reducol to 15 degrees C. (69 Fahrenheit) and 760 milU- 
ineters (29.12 inches). 

Even with Iheir best tubes, Toussaint and LepJre did not 
wiual the elHcienoy reported by Bourdon, which may be due 
either to innccnracy in his tesU or to superiority in'tbe pro- 
[lortions of his instruments. At a velocity of 12 meters per 
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tUe rciuoviil oi u cylitidpr pjiI]& ii>r i*oii:«iik'Va)ilc* Wiirk in (Ik* 
reinuxal »C camsiiaCt ami valve gearinc- lu xlmrl. tlio [. Iieml 
cyjiruler complete, with its atteiulant valve iiiei'lumism. is as 
liglil. tar iDore vomj>HPt and iiepessarily m»ir reliable than 
either «t the two uaiiul inetliodis of I (lend eyiimler i-mislnie- 

LLSRICATIOX 

A high Hjiocd eaitme is no better than its system ot hibrnvi- 
tion, This slaleiiieiit Ima been taken as a slogan of design, 
With it in view, it W'as natural that a fully fomsl system of 
Jubrivalioii should be adopted for an engine npeniting under 
ruiiliiiuously high bearing pressm-es. A glnni-c at the eul of 
Che oiling system will show that oil ie dmwn tniiu the oil |<nii 
by a gear pumji, spur gear driven from the rmiiksJiaft timing 
gear, and foretsi through large oil duc'is under do pounds 
pressure to the three main hearings, Ihenee through the crank, 
sliuft to tlie euuneoting roils. The enmshaft, drilled liollon, 
IS useil as a duet to supply its ow'n bearings. An adjustable 
pressure regulating I'alve is so luoniited that all surjdus oil 
is passesl ilirei'tly onto the timing gears. Tlu* starting unit. 


Tlioimis eiigiiiei>rs seleeted the Clirislenseu starter as the utg 
best adaideil to their purposes. It's low weight, 4o p,,ainls 
ecunjilete. ami its eorapuetness make it jiaxiieitlarly snitahle. 

I'niil eleelrie starlei's and batteries liai’e iindergom, .xm. 
siilembly inon- deveiopiiieni they eahiiol hope to isuiipei. 

The plaeing of the I'urburelor iH'Lwin'ii the luo hanks <>f 
ei'Iinders U tiu* indy logieul solution of good eni'hms,ti,.ii. p 
Ihtoiucs a simple tniiller to olitniii mi.vliinsi i|iialilnl I m Ix imj 
i|iiantitutiM>ly the same for all eylinders. In eonneeTi,m with 
u gasoline pump drii'en ilireeily by the engim>. tin* lugi, jHisi- 
tion of a till* enrbnretor eeoses to be n drawhaek from tbe 
standpoint of fuel sup|>ly. A gear pump drawing li,i<n tkt 
tanks in thi‘ Isidy forints gasoline to the earbuiilMi, A pres. 

in the line, wliile returning the surplus gasoline h\ gruxilyto 
the inain tanka. This systeiii (lermils the placing ol luiite in 
any desii'iaJ position in the hmly. iinUrjieiidcni of the ear- 
hiuvtor. Kiirtlieniioli', its ndiahility is that ol a main uil 
pressure ]nim|>. InH-ausi' it is made U]i of the same simph 



iiiotuited as it is brtweim the tw'o hanks of eylinders and slip* 
jmrted by the emnkraai'. is readily supplUsI with oil iiiider 
Iiressun*. the surjilus likewisi* hidiig ri'tiivniHl >ia itie liming 

^ roiilinued exiiorienee in the operation of high sjieial. high 
eflSeieney engines lias proTcn the neeessily for amjile eoolmg 
of the oil. To this end, the Mndid 88 is fnmislied with a sup. 
plcmentary oil circulating turnip, that reis-ieio. oil from the oil 
|>an at the two gallon level and eiri'Xi1oli.s it through 20 odd 
feet of tubing tliat may be plai-ed iiiiywlieri' in a free eitviila- 
tion of air. The cold oil is thrown onto the reilm-tioit gear-, 
falling from there onto a large ini-sh sensn. emering the 
entire oil paa. 

Only through elaborate means has it l>eeii iiossihle lien-to- 
fnre to supply the pilot with a isdiahlp method of indieaiiug 
when a certain specified level of oil in the oil )ian had bis n 
rearhed. On the front gear rover of the Thomas engines is 
mounted a pressure relief valve, eonneeted to the oil cooling 
line, whkh 'rentes a pressure of 10 pounds, vrhieh is renil on 
. aniige in vhe eo«'k|>it. As long as the gauge retpsters prin- 
•urc. the pilot knows that the is supplied with lubrirant. 
As the nil reaches the two gallon level, to which the siudioii 
of the eireulating pump is eonneeted, the pressure liegins to 
drop slowly. After the oil has ceased to flow Ihrmigli the 
cooling tubes, there are left in the pan two gallons, a safe 
margin upon which to ojierate. 

sTAETiNO uinrjiKXT 

To enter into a disrusaion of the merits of a starter on an 
air]ilane engine is of little moment. The necessity for a start- 
ing equipment as an integral part of the engine must be ree- 
ogniz^. It only remains to decide upon the type of starter 
to use and the [msilinn on the engine that it shall ocrujiy. The 


units and driven bv the same gear, ll will be vcadils adtiiuud 
IliaC there is no •ss-nsion for a reliobility of the lu.-l Jiip|>l> 
>-yslem gieider than that of the lubrieation system. 

SCAONl.TO POSmOK AND DRIVE 

A'crv lilllo need bo said on this point. Tlie two magiietio 
ciimiinse two totally iiidepemleiit systems, even in their drive, 
iiiasmucli as each magneto is driven by its own 'juir gear, 
shaft and couplings. It will !«■ noted lliut the pooiiou of 
luagnelos together on n hnickel of the liming gear l•c■Vl■^ male's 
it an en.«v task In eouph’ together their rcspivlive spark hwfts 
and to svm-hronise lliciii. Again, iiispei-linn from the eiH-kpil 


The tendency of llie times in the matter of Imiidliug ('“■ 
jiroducts of eombuslion is toward the elimiiintion of oiicn er- 
liausts. Because of the fact that the exhaust ports of the tw" 
hanks uf cylinders of the Thomas engine face eaeli other, i)o>- 
vision can be made eipially well for imifilers, nr for iilaie 
exhaust headers leading back over the limly or for I'vliaust 
stacks leading straight upward over the lop plane in the 
man fashion. ^ 

lAN-fERXIXi! SIMPI.IOtTY AND BEUABII.ITV 


A glnnee at the Thomas engine will reveal one strikiW 
feature — namely, its simplicity. The engine is divided 
throughout into simple accessible and easily dissembh'd units 
Wlialeier was not straightforward and clean cut was dtscardw 
ns containing certain hidden elements of unreliability. Tbe 
simplest elements into wliieli an engine can be divided are 
le too simple at best. In the Rnii belief that reliability go^ 
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IXriWDUCTlOlf 

Tl-e uMlIiiie of the icark iu I'urt U has airciuly he 
•leueral problems of airphiue ilesipn, ns applicohle 

the study of the purstiil type and the 

•"‘“-e- A design of siirh ii macAitie triVI be i-arried nut in afrordance with the Army Specification, 
e study of „ rompuratn-ely simple standard type of machine is Ihe best foundotioH for work 
riestyn a, II he ronipirir ,,i so for as possible under Ihe rcAtWctr-- • 


section dreoted 
advanced school machine. 
It is thon/jhl ihni 


ven i'll Ihe introilnrtion to Fart /, iind irill he closely adhered u 
I types, wilt be adetjuately irealrd. The Course trill include on 
i-eni/ine machine, but a very much closer study irill be made of a. 


of space for driniled drmrings. 


FAUT n—SECTWy I 

Classification ol Main Data for Motlern Airplanes ; Unarmed Land 
Reconnaissance Machines ; Land Training Machines 


Tlie .-Vmiy Classiliculioii 

O'Mblriu toni in America hiive liilhciio iimiiily deielu|ied 
one ty|« of airplane, tbe tnielor hiplaiie reconuiibiAaiirc ma- 
rliine. But with Ihe ropid develupuieiil of military ucruiiuu- 
lies, airplimes are evolving iiiiu ilisliii.-l riasses. Just as the 
votnpoiienl vessels of a fleet. The meiii.iriitidum on " Military 
Airploiies," prepared by the oltlee of the Aviation Section of 
the Signal Corjis, offers the must oiilhorilalive elassiHcatioii, 
aad one whicii constructors inust of necessity follow very 
etosely. It suggests six distinct types, which we shall study 
as closely ns possible, within the limits of data held confidential 
by manufHCtnreni. |1) Land Kecoiimiissanee Afachine. iiseil 
when there are no enemy airplanes; (II) Isintl I’rimiiry 
School .^Iac‘h^ne; (111) Land .\c]vaui'ei] School Machine; t IV) 
Land IJuii t;urryiiig Maeliiiie. (V) .Vll-round Twin-engined, 
.Istiid or Water. iVI) Land Pursuit Type. 

Ihinniieil Laiitl Keooiiiiaisaaiiee Miieliiiie 



The memorandum denis very unfavorably with this type of 
machine, w-liii’h forms, as we have said, nu important part of 
Araericmi eiuistructioii. It is said to he n false development, 
suunuje only lor use ngiuiist an eiiemi' wuo lias no airplanes. 
Possibly useful for long-range rccoiiimissaiiee, it will be oiit- 
inatehed in warfare by the armed “ pursuit ” type and the 
laige uniieii twin-engine mnehine. h'or short ranges the pur- 
suit t.vjic* will surpass it. for long ranges the larger inaeliine 
may bi' not ijuile so rapid, but will linve a greoter radius of 
action. X ean*ful study of these views would lead one to 
believe them eorm-t and in ai'eordaiu*e with develojitnents 
abroad. 


inolysis of Main Data for Kcprcseiitative I'narnied 
npconnaissance Biplanes Over 2300 Poiimis 
CrofS Weight 

In Table 3 are given the main dimensions and perform- 
ances of a number of represenlotive machines. Such analysis 


and tbe empiricHl rules to be derived from it are invaluable 
in the preUmiuury stages of a design, and enable the dasiguer 
to avoid uiislending rough estimates of weights and dimen- 
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MODERN AMERICAN TWO-PLACE TRACTORS 

These Photoprajilis Show Hi-iireseiitaliv<- Two-Seater Tractor Biplanes of the Unarmed 
Reconnaissance Type. Weighing Over 2.500 Pounds 
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Aeronautical Patents 
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Permanent Aircraft Manufacturers" Association Formed 
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New I'ype i/eriiiaii Airplaiie6 
According to Jean Luxorg«U*, u{ L'.lerupitile, tUa Ger- 
uiuic Imie widiiii Die lu»l Ich- njonllu come to realize tlie iui- 

E ciilBiice ut o\ei-»lieliniiig sjieeil. sucli as can only be obtained 
y suialt pursuit muclunt*>. in ileciiliDc air buttles, ami iiinm 
new types ni Uei iuuD puii>iiit iiiacliiiies hm e recently aii|ie«red. 
■file proiliietion ol Ibcse plane* is Die more leiiiniknlilc bceaiiBi- 
they art' otlen iimde iu taetories wliieli up to tiie present time 
lime ln*en eonlliiiuo lludr output to •' slovi-&logg:er>.'* 

On Oetolier JD la>'t I lie Hrsl ilalberstadt seout was sliot (loan, 
Tile mnelmie is n two-seater, and its main dimecsioin, are: 
Spun, ;i(i itet; clioni. o feet: pip. 3 feet (i inelies; staupir. 1 
tool tl inelies: lerigtli. feel. It is engincHl with n 12n liorM*- 
jM-uer Argil*: ailerons aie on the upper plnne« onl.v and the 
I 11 rapid lire gun wliieli rliooi* iliioiigti 


p-ller. 


" Tnube! 


I till 


. iiennan i 


ar inaeliiiies wore eiiUinl 
later ones tiill be ealled 
tVullllM'lies." because of tile laiire cize of the 
' ' I . • ‘lornepower 


I'l liiO to 2Jil. 


•■Wlinie- . 

li liousei 

euiriin-. Tlie tioi.ep..wer inries. as a rule. 

A •' \\'linle '* of llolund mumifueliire wii- rereiitt.v veeon- 
sliinie] ii\ Krencli engineerr, Tlie Jigiires on it lire.* Sjian. 
32 tl el : idinril. 4 feet tl inches; gap. 4 Itet C iiieiie*: engiiie. 

Ill i-i|.ower Mei<s*des. Ailerons are iiliaeliisl to the top 

pliine-, The .iiijut |dmu*s are rut away nboie the body *0 
as to irite iielter lield of oh*ervnliiiii and held 
and i.hseiter. tVindoivs in the side* 
to tmproie the ohsen aiioii tii'ld. . . 
nioii.H ,H|iie lyjn*. mol. The aniiurneiit is a I-e 

11 i4m\ loiilve. The ■'Iniih *.] liri- niacliiue 

Xn*m tl 1 ill S iiiimili’S. 

wiil'iii Do jviisi few week' ihnl (leriniuiy Im- eopie 
iii'l ?-piid Ml'ieh has lieeii •ioiiig sinli g.Hui wi>i 
Fieioii mid Kmilisli. lu lenlity the liemmii iimeln 
tie Alkiiio— . \ei-j dillerenl Iroiii nnytliing that 
Iroiii ihe .\Ihntro-« fnelory hitherto. The bod.v of this mil 
el. III. Is .il-.i •• wiiale" shaped. The AlbalroRs inis a geiierull; 
i.nind rniJ-t.tane with 11 rudiler \.cll in ftoiit ol the ele.ntin: 
pliiiiis. T;,e general appeoran.'c of Ihe maehine elmely re 
M'liiiiles Ihe British Ago t.vpe. The plnries Im 
mid gup I lii‘Oii'glioui their enure length, and 
(Mills Ml sii-uis are iise.1 on either siiU* of the ii.nly 
einl ariiiogement of the hisly. (ail and hmdnig elni-sis I'oliows 
Nnii|.oii pinrtiee irry elosel.t. 

THE xi;w ('fIKKEII 

III u Kokker si oul lias recently j.ul in its ap(H'orniiee on 
the Cleiiiinn -side of iin-iiiaiT« lan.l. The lioiiy is of Nieu|Mirl 
t.\|ie. the wings, wliieli are rut out beliind. are limeed with two 

S lits ot struts, and the luiiding ^mr is no longer of llie 
-type. lull has lieeii simplitied until tlie eoiiventinnal \'-lv|ip 

Perhaps the most unusual feature of liiiK new Kokker i* 
the lael thul ailerons ute not used, hut Intei-ul slnbility is iiiiiin- 
laiiied by warping the W'ings. 

The engine is an Oberusel (Genuan Gnome), using the siii- 
■g|e valve arrangement. It is installerl inside a cireular eowl 
i'li.l lorn* a Gnruda propeller. The machine gun shoots 
Ihroiigh the propeller. 

Itjilio Telrphoriiiig from Airplane in Flighi 
The l«p-si niTOiupIishuient of Ibe Norlli Island Militiiry 
Aviaiion Seh.Mi] at Kan Diego, C'nI.. is the suc.'essfiil iiistiilhi- 
lion ol II riidio-Ielephonic ouctil. 

Kor the tlrst time in the histor.v of Amerieim ueroimulics, 
m.Iiodi'h'|.honir eoniTmiiiientinii between n militar.v nirjilaiie 
in rlighi 011(1 a land reeeivlng station was eslnlilished. The 
ti-ils W.T.* n pronounced siireesK. are.irding t.> nllieials of the 

Fl.viug at an altitude of HIH) feet in a tnictor bifilnne piloted 
liv fapl. Herbert Dnrgiie, Cajit- Culver sueewded in trans- 
mitting several verbal messages a distance of approximately 
three miles. 

Wilhio tbe next ten days Cupt. Culver ex|Ms*ts to have .wo 
aero]diines flying mih*s a]>ar1 eonduet a n.iiversntion. 


Miss Stinsuii Offers Jlcr Services 
Miss Katherine Stinson, who is giving exhibitions of funev 
Hying in Ju|.im. has offered her services to the L'nited Stiitw 
Govenimciil. Her eable. sent at the time of the break with 
Germany, mid: 

*' Iluinored V. nr Gertminy. tlffer M*rvices. 

••Katuehink Stinso.s." 

i.ee \\ . OI(lfie)il to Uiiilil Airplane fttigiiies 
Miniicnpolis is to have an uirjilinu* engine ]>lunl tliat sill 
iicgin business in a building thul i- i'X(»s'l«*d to bi* the lirsi 
unit of n group llinl n'ifi stiiiid on the Miinieapnlis Indii-triFs 
.VsnicinlioiTs site ill N.irllusist Miiini*ii|.nlis. las* \V. tllilHetd, 
inilomobile eligims*r, 2;t;i.i Cciilriil Avenue, is l<i li.ad Uie ueir 

which will In- kmn.'n ns Oldfield Motors Cori.orniioB. 

It will imike Ike Ohllielil rotnrv inr)ilaiie engine. 

The huilding. for uhieli Mr. Olillield said jilaiis now ms 
being driiwii, will enst SfiO.iinil, It is us|>c*elis3 timt Ihe phiiii 
will Ih* (iiriiiiig out produel li,\ .lime In. 

Pr.-siilenl D.mgUis A. KisUe, of the Miiiiieui.olis Imhislries 
-\ — oeiiition. siiid hist night tliiii the eom|iany .ves|ei-ihi\ gme 
Ihe ohltlel.l MoU.is < 'orjiMi'iil ion an option on 4nn /r|.i of 
luiekiige on the indu'lties site, 

I'li.-l Ofliee Iriv esiigal.'s t diieiigo-'Sev. Aiirk \ir lioiile^ 
Tlie Post tHIiee 1 leparl m. iil is iiivesliguting Ihi- possibililies 
of estalilishing a regular iiirphiiii* inuil ferviee ludni-cii New 
York and Chicago, Kxiiert aviators iin* aliinned over tb« 

* ■ '* ' * » auiiouiieed. eont.‘iu|.hi 1 c iiigiit llying belwepa 

The diilleiill ies nr.' siiHieient in tlie [vreseat 
I llight ill the .lav time, 

ll.viiig. 

1 exjierieiu'ed nMutor, Mis* 
' 8 hours. Ci5 minutes inid 35 
rk^ said : 



STVIts* berweeti N 
'* ' The vliiele i|u.‘sTlna 
liisotviibh- t-rotileuL 
ii.v time Willi nre|.ef 

inlgtit iH* it.'i-ptojieil 

IM real ulllll.v." 

Glenn MuflI.v. iniinager of the .Miilll.v- Motor Coiiipiiiiy, who 
is ereililisl with having I'.e-temI this s.*iieiiie and iiilensled the 
1'is.t Ottiee authorities in the Chieiigo-New York serviis*. slates 
Ilial lie is willing u. iiiiike 0110 triji eiieli way. six da.va a week, 
forifl.iHlii a day- In 11 letter to Aviatios axii AcuoxArTtrii. 




tliroiigli lit li 
est Item* of dejirts'liii loll 11 


n the ■ 


wlii-g .s 


•• If « 


e iilile t 


ojieriHliig exiK'iises without (ui.iinit 
MM.*.t.s. vp.i III. .-si iii.'Mi .... will to: siillsfieil, for the aildlcton of 
more maehliies, imikiiig more Ihnii one trf]> a da.v In eaeti 
illreetlon, will .•in ihe overUead cost ]M*r Irl]. niid'make the 
[irofit iwwailih*. We wilt lease 2s. emeraa*ney landing station* 
and own five regiilur RCatlous. AVe will hum iilsmt SlOO u'ortti 
of guB |syr iilgbt In the sigiml lights, and iimliitiilii live reserve 
uinehiiies and pliors In ri.lflitloii to the four tiint nre In dally 

••HiilhlliiB our o.vii motors mid imiehliios, we will la: la 
(stfltloii to ke.:ri our meidianles liusy unit to tiinke changes a* 
they are found advisul.le. We exis'it to thus develop a di’gree 
of rellal.lllty not yet attained in airiiiaiie or motor eonstruetion. 
- provisions are made for every cause of delay Imaginable 
the tieginntng of R great busluees. and we ate look- 
mg 10 uiumule Bu<-vsn>ii rather than preaent proRle. It oinst 
not fall for lii.'k of atlentlou to detail." 

The averagi* life of an niriilane in war time, nceordiiig to 
T/ie .Vnraf riiiiuii ( nrp- Moiillily, is three inontlis. and Kuf- 
lait.l has at [.ivseiit IP.tioo mneliines in the field. 


Tbia le 


The Twin-Engined A. E. G. Biplane 


The Twiii-Eiigiiieil A. E. O, Uiplane 
The A. K. O. biplune is the only tyjie of twiii-engioed ma- 
eliiaes at jiresent usisl by the Gerumtis, tlu*ir early experimeuta 
sitb double-bodied biplanes having been abandoned, according 
tu Jean Lagorette in L'Aerophile. The A. K. G. is tbe product 
Ilf the .MIgenieine I'llektrizitiils OiswILsi'Iiafl, or General Kice- 



tn.* I ouij.uiiy, wlios.* etiuijmu-iil is now largely given over to 
liie anuiiilueluiv ol mrernll. 

There 1 - milliiiig leiilly uiiu-.ii:il iiIimuI IIu- nmeliim* exe.|il 
its sizi*. It .hs-s IIMI .'\|.|| .||..W 111 .- usiml il.-nmiii elii.raelei 
isliis. mill miglil en-ily lie iin-tnkeii lor ilie |irmlin t of n 
French linn. The s|uiii of the iijiper wing wiii. nearly 80 
feel in the liisl iinieliiii.-s Imilt, liul hus iv.*vntly been reduced 
to G 2 levt. ill iieeoidiiiie.' with tin- lemleney low aril n n-iUieiion 
of sue which ull Geriniin mueliiiu-H hnve ehovvii. The sjniti of 
Ibe h-w'iT wing is nearly eipiat to that ol the upper, and the 
1 -li.iid I- I'o- -iiuio ill eaeh. The win;.'- .lie slightly swe(.l buck. 


and there is also some dihedral, us wtU be seen from the fig- 
ure. Ailcniiui an- used on the ujijier wing only. 

The overall length is 33 feet. Tbe body is of rectangular 
section, the upiK-r surface being liorizontal in flight. The 
i-ngtnes aie mounted between the planes, the shafts being 13 
I'l-et apart. It is rather surin-ising to see that there is no at- 
leuipi at encasing or streain-liiiing any part of the power 
(iliints. The toil is not in any way distinctive, having the 
Usual triangular ftn above the liody and a Iriangulur stabilizer. 

The liindiiig gear is somewhat unu.sunl, consisting of four 




!-'i:iisT View op the K. G, Twik-Kscisei. Bipi.a.se 


w heels (iliiivd siile by side, something like two V-cIia.ssis. Tbia 
givi-s a very wide truck, and should Ik- strong for landing on 
rmigli gmuud. Steel is iorgcly cmi>loyed for eonstrucli.ma! 
(.lirinises Ihriiiighoul the iiiiieliinc. 


IJflO.OOD Feel iif Muliogiiiiy for .AirpUviie Propelli-r- 
Clareiici* II. Mengcl, iii’i-Mih-iit of the lumber eoneem of 
l'. C. Mciigcl & Hro»., I.oni-villc, Ky-. rcceiilly aiiinmiiccd 
that In- hud signed u ('.uitriiei wiili iiiuhoriiic.s nliroud calling 
for 1 jW.OOH fi-et of iiiuliognn,; lumber for iisi- in iiiiikiiig air- 
plane ]iro|ielliirs. -I- f. )Vicklilte, seen-tary uf tin- eumimny, 
has just relumed from Kurojn*. where the cuiitm.-ts w-ert- 
ilraW'n u|i. The lunlniguny will be cut in llomliiras und Nieu- 
nigun. Mr. Wicklille is i|UoCed by new8]ju|>ers us liiiving said 
iliat w’hilu abroad he learnoil limt it is the intention of Great 
Krituin And Fmm*e In jiiit 4ll.mld new* air|ilatu*>i in service in 


Hath, N. V., Iiivciilor r)e\elo|>*i Hig I’liiiie 
t'. A. llei'umim ims Iw-i'ii cii'jaged at Balli. N. h'., fm* several 
looatlis in tile perl'vcliMii ol a hutlleship iiirplum-. He has 
i*om|ili*Ied his model, and w ill take it within u tew days to 
-')«w York for iiis|ieelion liy |nireiinsing agents of several 
Kuro(ieaii governTiienls. as w.-H ns by uvitiy and iiav'y ollieers 
of the Vnitod Slates, acconling to new'spaper reports. The 
fuarhine is said to I'oiiiliiiie iiiiiny advantages. Iiolli in the facil- 
ily with wliieli it eim he Iiuiiille.l, us well ns fur its offeii.sive 
and defensive features. 

The machine luis seven planes, anaiiged on the 8te(> forwnvil 
plan, and its in.ilive power is furnished by three large |iro- 
(lellerf, cneli ilriven by a sefiaratc motor ea(>able of develop- 
ing a total of more Ilian bOO liorscjiower. In case of one or 
more luotoix being disabled, the injured member eon be dis- 
ronneeled and tin* pio|)elling jiovver thrown upon tbe remain- 
ing motors. 

Tbe (danes have a lifting surface of 3200 feet, it is claimed, 
and Hie machine is en|.abie of carrying three Ions besides its 
own weight. Its evi-w eonsiats of five men. The guna designed 
for the machine are inumiled u[ion a swivel-like carriage so 
that tliey can eomniond n sweeping range, both laterally as 
well as perpendieiilorlv. The cost of one of the iimebines w*i!l 
be from .$.k',.firtn In di.'ill.mtd. 


Admiral Peury W ants Huge Air Fleet 
ITik-rs lliis .'oiiiilry builds a great Ik-ct of airships, the mil- 
lions it is .-.iieiidiiig on ils Army and Xuvy will be wasted in 
llic event of war. acconling to Keur-Aclmiral Ifobert E. Peary, 
ihe discoverer of the Kortb Pole. 

'• The one great meaning of the present war. Is that It Is not 
only tlie couiiimnd of the sen or the comninnd of the land that 
i*ouiits In modern w*nrfure." .\(luilra] Peury said In a rei'ent 
adilres*. ** Tills war lu Kurotie has sUow*u that eoiuuiand of 
the air Is necessary to genuine defense. 

" The inllllouB we ace (luttlng into our Army nnil the mllllou* 
we are putting into oor Xnvy oud Into our const defeosea will 
In- wauled uuless we suiuiort these defenses w*lth a great air 
M.-v-t, and the defenses without this will be worthless. That la 
not all, however. The hlllious that have been I'ut Into Imlld- 
Ing up our great roast cities and the millions put Into the 
i-onstrucUon of the Pnnnnin Canal may lie thrown away iiiilesa 
vve liave a great air flin-t to bel|i jiroteet them.” 

The Curtiss Co. Issues New Notes 
According to the FiKOHciFr, the Curtiss Aeroplane and 
Motor Corporation has sold to a banking syndicate, headed by 
William Morris Imbrie & Company, $2,000,000 one to five-year 
serial prior and convertible 0 per cent, notes, due in equal 
annual installments from Jaouary I, 1913, to January 1, 1022, 
inclusive. The corjioraCion has also sold to private ioterests 
if2, 000,000 6 per cent, gold notes, due January 1, 1926- Both 
issues ore callable at 102^*. Purpose of this flnonciog is to 
refund $1, 000.0(H) of notca" falling due January 1, $1,000,000 
due April 1. ond $1,000,000 falling due July 1, 1917. Holders 
Ilf the April 1 note* will be offered the privilege of depositing 
their notes for poyment at Io2‘2, after January 2, 1917. Tbe 
July 1 notes will be offered the same privilege, and notes not 
exercising that privilege w*ill be culled for payznent on April 
1. according to the terms uf the coll privilege cootained in tbe 

The regular semi-annual dividend of 31'^ per cent, on the 
(iteferred stock has been declared, payable .January 15 to stock 
of n-eord .Janiiary* 1. 
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Spherical 
Balloon Fabric 
Standardized 

AFTER thorough in- 
vestigation of theory 
and practice here and in 
Europe, we have standard- 
ised our balloon fabrics on 
the bases of tensile strength, 
diifusion and coating. 

Years of successful manu- 
fecture of these fabrics 
and of spherical balloons 
have given us the neces- 
sary verification by experi- 
ence for the principles de- 
veloped in our laboratories. 

Our 80,000 cubic feet 
capacity Good year Spheri- 
cal which won the interna- 
tional race at Paris in 1913 is 
oneofanumberof successes. 

We have since built a 
number of balloons of simi- 
lar type and of various sizes. 

Our aeronautical experts 
will gladly answer inquiries 
regarding our fabrics and 
principles of balloon con- 
struction. 

W^e manufacture Rub- 
berized Fabric — Spherical, 
Kite and Dirigible Balloons 
of any size, every type and for 
any purpose — sporting, ex- 
hibition, military and naval 
- Aeroplane Tires, Tubes, 
Rubber Bumpers,Rims and 
other aeronautical supplies. 

The Goodyear Tire (S> Rubber Co. 



The Company’s new plant is equipped 
with the most modem facilities for filling 
orders for aircraft of 

Standard and 
Special Designs 

Land and water flying at door of factory- 


Lincoln Highway, near Passaic River 

New York Office; 17 Battery Place 



Signal Corps. 

Also Pocket Recording Barographs 
and Aluminum Case Barographs. 

Than Inttrumanlt for Immtdiate OoUotry 

A. HAUSTETTER 

306 Madison Avenue New York 
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Aeronautical Rubber Goods 

We Specialize in the Manufacture of 

BALLOON FABRICS 

and are also in position to furnish the following : 
Clothing for Aviators 
Warm Waterproof Windproof 

Shoes for Aviators 

Light Flexible Non-Slipping Waterproof 
Mechanical Sundries 
For Aeroplanes, Flying Boats. Etc., Etc. 

Shock Absorbers Gasoline Hose Rubber Matting 

United States Rubber Company 
1790 Broadway, New York 



CHRISTOFFERSON MOTOR CORPORATION 

Aeronautic Motors 

CHRISTOFFERSON AIRCRAFT MFC. CO. 

Military and Sporting 
Land and Water Aeroplanes 


NEW YORK 
61 Broadway 


School and Factory 
REDWOOD CITY, CAL. 


SAN FRANCISCO 
57 Post Street 
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The Samuel S. Pierce Aeroplane Corporation 

Southampton, Long Island, N. Y. 

AnnouMces 

A Small Biplane for Sportsmen embinlyin}; the best 
foreign practice making for safety and ease of operation. 


NEW JERSEY AEROPLANE COMPANY 


Paterson, N. J. 



This motor develops 85 H.P. at 1200 R.P.M. maximum speed. 

This motor throttles down to 250 R.P.M. minimum speed. 

The weight of the entire motor in running order is 245 lbs. 

For price and further particulars apply to the manufacturers 


TION 


m 


ILLUMINATE 


your inslrumenls with 


LUMA 

and obtain the highest degree of luminescence 

Specified as "Radium Compound .\o. 6” in U. S. 

Govt. "Aeronautical Specification 1002' for 

B.ARO.'IETERS, COMPASSES, CLOCKS, INCLIXO.'IETERS. SPEEDO.NIETERS, etc 

Radium Chemical Company 

Forbes and .Nleyran Aves. PITTSBURGH. PA. 


Announce Our 1917 Popular Price 

Airplanes and Flying Boats 

Continental Two Passenger Flying Boat 


Equipped with 80-90 H. P. Motor 
Continental Non-Sinkable Hull 
Continental Lock Bolts Throughout 
P. O. B. Philadelphia $3,500 


Our 


iirplane 


ml Flyi 


Continental Two Passenger Airplane 

II Equipped with 80-90 H. P. Motor 

^ Continental Lock Bolts Throughout 

II .\nd Other Safety Devices 

II F. O. B. Philadelphia $3,250 

: are Built tvilh .411 Parts Intercliangeah/e 


in the Market for im Airplane or Klylng Boat that Is Built lor .Service and 

Sold at a Reasonable Price Buy a Continental 

A.IR.PI.ANB 'I' FLYING BOAT 

7'he One You WiU EventU'.iUy Buy 
We Design and Build Airplanes, Seaplanes. Dirigibles. Balloons to 
Specifications. Estimates Furnished. 

Manufacturers of Aero Ice and Snow Sleds for Sport and Com- 
mercial Purposes. .Aeronautical .Accessories. W'rlte Your Wants 
•W'e can Supply them. 

CONTINENTAL AIRCRAFT COMPANY 

217 Parkway Building. PHILADELPHIA, PA., U. S. A. 
Representatives wanted in all States. Canada and South .\merican Countries 




H hen Certainty of Speed 

and Reliability of Potcer 


c^idum Motocycte 

With Pouierplus Motor 


HENDEE MANUFACTURING COMPANY 


The “CHRISTENSEN” Self Starter 

For Aviation Motors 

Weighs Only 40 Lbs. CompUle 

Can be Successfully 


Uses Gasolbe and 
Air. Furnishes the 
Compression Stroke 
of the Motor with- 
out Turning it. 



Used by U. S. Army and Navy 
Endorsed by Everyone Who Uses It 
GET OUR CATALOG 

THE CHRISTENSEN ENGINEERING CO. 

MI-847 Thirtieth St., Milwaukee. Wis. 



^ Aviation Barometer 

i ! Instrument Companies 

Rochester, N. Y. U. S. A. 


AJAX 

Auto and Aero 
Sheet Metal Co. 


AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 


LINDER & MEYER 
245 W. 5Sth St. 
New York 


Pressure Gauges 

SPECIALLY CONSTRUCTED 



FOR GASOLINE, OIL, AIR. 

STARTING DEVICES, ETC. 

Give constant readings while motor is 
running. 

Diameter of dial, 2 inches. 

Size of connections, J-^"male or female 
iron pipe. 

Pressures range from 4 lbs, to 300 lbs. 

Finishes, polished brass, copper or 
nickel-plate. 

United States Gauge Co. 

67 Wall St., New York 


THE 

GENERAL ORDNANCE COMPANY 

NON-RECOIL GUN 

There are hundreds of these guns 
being used Abroad in the War on 

AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 

SOLE MANUFACTURERS >DAVIS PATENTS) 

THE GENERAL ORDNANCE COMPANY 

DERBY, CONN., U. S. A. 


► BENOIST 


Four Standard Models 

Single and Twin Motored 

Three to Seven Passengers 

Holder of many World and American 
Records 

Six Years Practical Experience 
Land and Water Airplanes 

On application by intcrewltd parties, we will submit 

rj-ing as many aa twpuly pus-sengers. and guarantee 
prrfonnancf, 

Benoist Aeroplane Company 

SANDUSKY. OHIO 
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COUNTERBALANCED 


PARK DROP FORGE COMPANY, Cleveland, Ohio 


A Limited Number of Bound Volumes of 

AVIATION 

AND 

Aeronautical Engineering 

440 P>ge« 

Containing First Twelve Installments 
of the Twenty-four Part Course in 

AERODYNAMICS AND 
AIRPLANE DESIGN 

Are Now Aoailable at $2.00 per Volume 

Sa-ZS by mail 

The Gardner, Moffat Company, Inc. 


John L. Alcock 
& Co. 

Baltimore, Maryland 


WEST VIRGINIA SPRUCE 
PACIFIC COAST SPRUCE 
SILVER SPRUCE 

Clear Quality 

All Lengths and Sizes 
Aeroplane Stock Specialties 
Immediate Shipment from Stock 


Aeroplane manufacturers, engineers, draftsmen, etc., are requested 
to send us their names for our catalog mailing list. 

Supplementary data sheets will be issued frequently specifying ad- 
ditional parts which we are prepared to furnish. 


ERIE SPECIALTY COMPANY 

ERIE, PA.. U. S. A. 

SCREW MACHINE PRODUCTS CASTINGS STAMPINGS FORGINGS 


Febni.r>- IS. 
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A POPULAR PRICE 
AIRPLANE 

SPECIFICATIONS 


D id you get one of these cards 
at our Exhibit, Aero Show, 
Sperry Booth ? 


o 


THIS SPOT CONTAINS RADIUM 



The card shows Radium Luminous Material 
used on compasses, drift indicators, aneroids, 
oil gauges and gasoline gauges to make them 
visible at night. 

RADIUM LUMINOUS MATERIAL CORPORATION 
BB LIAERTV STACET. NEW YORK 


TWO PLACE TRACTOR BIPLANE 

Span: Top 32 ft., bottom 22 ft. 

Length Overall: 23 ft. 9 in. 

Chord: 4 fL 6 in. Gap: 4 ft. 6 in. 

Wing Curve: N. P. L. No. 6. 

Main Supporting Surface; 245 sq. ft. 

Stabilizer: 18 sq. ft. 

Elevators : 18 sq. ft. 

Rudder: 8 sq. It 

All auxiliary surfaces constructed of steel 
tubing. 

Struts are 3 to 1 ratio and are hollow, 
linen-wrapped and varnished. 

Fuselage Strut Fittings are so designed 
that the longitudinals are not pierced. 

Entire Top of Fuselage is covered with a 
laminated turtle deck, linen-covered 'and 
highly varnished. 

Motor is a six cylinder Radial Motor of 
3H" bore and S" stroke, turning a 


KYLE SMITH AIRCRAFT CO. 

Wheeling, W. Va. 


UNITED EASTERN 

Tractor Biplanes 

For Pleasure, Military and 
Commercial Purposes 



UNITED EASTERN AEROPLANE CORPORATION 

1251-7 DeKalb Avenue -lASTltERO* 

BuUialek BROOKLYN, N. Y. N.w York 


“CHELSEA” 

EIGHT-DAY. HIGH^IRADE 

SHIP’S BELL 
CLOCKS 

And Non-Striking Clocks — Practically Waterproof 
Cases, for use on YACHTS. STEAMSHIPS. 
MOTOR BOATS. HOUSEBOATS. Eto., and 


AEROPLANES and SEAPLANES 



And, Clocks for Finest Residences, 
Clubs and A utomobiles 


The Standard of the World 

On Sale by Highest Class Jewelers 
and Dealers in Nautical Instruments 

CHELSEA CLOCK CO.. 16 Stale St, BOSTON. MASS. 



A V lAT 


Factors of Safety 

These Cooni in Aeroplane Consirnction 

NON-INFLAMMABLE 

Celinlose Acetate Base 


CeiBsiroD ciom vamisiies 

prodd* another SAFETY FACTOR 

NON-INFLAMMABLE 

CeiesiroD sneeisp^^ Films 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Mmajtdum a! Cdlulat Aeelaufyr nearly 15 itMrj 


TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

Pennsylvania - 

CORRY. PA. 

New York Office: Wootworth Building 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St., N.Y. 


McCABE SLEEVES 

FOR 

AVIATOR CABLE 

MAKE 

100% JOINTS 



Cook Sleeves For Solid Wire Have 
Stood The Test For Years 

BOTH SLEEVES PATENTED 

FRANK B. COOK CO. 

326 W. Madison St. Chicago 

Twenty years of reliable manufacturing 
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EXCELSIOR PROPELLERS 



uA, prAprUrr prAducrA. Tb,r an used eateaavely br 
all the leaiUng Aefaitorm. Larse Kocka And pcDiapt 
•blpinenls. NO GRADES. THE BEST AT THE 
SAME PRICE FOR ALL. BOOKLETS FREE. 

EXCELSIOR PROPELLER COMPANY 

ST. LOUIS. MO. 



>QXBQHO 


AIR SPEED 
INDICATOR 

Forewarns and 
Preventa Stalling 

S.l'irSHhK;r'“ 



MSifiMiiiR 
MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWARNS OVERHEATING 

15 Wilbur Ava. 

THE MOTOR-METER CO., lac. 


A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 

WATERPROOF— AIRTIGHT 

Prevents Changing in Cloth 
Tension with the Atmosphere 
Stnd iSe for aompU can to.- 
AVIATION DEPT. 

THE C. E. CONOVER CO. 

101 Franklin St. New York City 


wiLumnspiwscpoL 

Dual Dep Control Tractors 
Tuition and Expenses Low 

WILLIAMS AEROPLANE CO. 

FENTON, MICH. 



QUALITY CRANKSHAFTS 

FOR THE MOST SEVERE SERVICE 

WYMAN-GORDON COMPANY 

MASTER FORGERS 

WORCESTER, MASS., U. S. A. 
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AIRPLANE SUPPLIES 






Classified Advertising 
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W right— Martin 

Aircraft Corporation 

Owner of 

The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. (Export Company 

Manufacturer of 

Modern .\eronautic Motors 
I Hispano-Suiza) and Aeroplanes 

60 Broadway, New York 


